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CLAIMS 

A method for compressing an indexed color image on a computer, the method 

com^nsmg: 

identifsVg a pixel color for a pixel; 

identifyinKa left neighbor color for a left neighbor of the pixel; 
identifying ail upper neighbor color for an upper neighbor of the pixel; 
comparing the pixel color with the left neighbor color and the upper neighbor color; 
encoding the pix^color based on the comparison using a probability model; and 
updating the probabr?,jty model. 

2. A method according to claim 1, the method further comprising encoding the 
left neighbor color for the left neighbor of the pixel and the upper neighbor color for the 
upper neighbor of the pixel according^p the probability model. 

3. A method according to claiA 1, wherein updating the model includes changing 
a probability value regarding the relationship^etween the pixel color and the left neighbor 
color and the upper neighbor color. 



r 



4. A method according to claim 1, wherein encoding the pixel color includes 
20 encoding the pixel color based on the comparison usinte a probability value in the probability 
model regarding the relationship between the pixel color\^nd the left neighbor color and the 
upper neighbor color. 



5. A method according to claim 4, wherein encodmg the pixel color fiirther 
25 includes selecting one of a plurality of probability values in the probability model regarding 
the relationship between the pixel color and the left neighbor color^^nd the upper neighbor 
color. 



6. A method according to claim 4, wherein encoding the pi^l color ftxrther 
30 includes selecting an index from a color palette according to the results o^omparing the 
pixel color to the left neighbor color and the upper neighbor color. 
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^7. A method according to claim 6, wherein encoding the pixel color further 
includes\pmpressing the selected index from the color palette. 

8. \ A method according to claim 4, encoding the pixel color wherein encoding the 
5 pixel color inoludes encoding the probability value. 

9. A Vethod according to claim 1, the method further comprising selecting the 
probability model ftom a probability set. 

10 1 0. A metho^ for compressing an indexed color image on a computer, the method 

comprising: 

detecting a backgro^d color of the image; 

selecting a part of the\piage that includes a color other than the background color; 

and 

1 5 compressing the selected pVt of the image. 



20 



11. A method according to o^aim 10, wherein compressing the selected part of the 
image includes: 

locating at least one block in the inJi^ge that includes a pixel with a color other than 
the background color; and 

compressing each block separately. 



12. A method according to claim 10, wnerein compressing the selected part of the 
image includes storing a location, a size, and a color fi^r the part of the image when the part 
25 of the image includes pixels with only a single color. 



30 



13. A method according to claim 10, wherein compressing the selected part of the 
image includes: 

dividing the image into at least two tessellations of block^each tessellation of blocks 
including at least one block, wherein each block includes at least one pixel with a color other 
than the background color and each pixel in the image with a color ot^r than the background 
color is included in exactly one block in each tessellation; 
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^timating a size for each tessellation, wherein each block in each tessellation is 
compresse^ separately; 

selecriing a tessellation with a smallest estimated size; and 
compre^ing each block in the selected tessellation separately. 
5 \ 

14. A method according to claim 13, wherein: 
compressing tnfe selected part of the image further includes: 

computing^a distance frame between a first frame and a second frame of the 

image; 

10 dividing the di^nce frame into at least two tessellations of blocks, each 

tessellation of blocks incniding at least one block, wherein each block includes at least 
one pixel with a color othertiian the background color and each pixel in the distance 
frame with a color other than ^e background color is included in exactly one block in 
each tessellation; and 

1 5 estimating a size for each tdssellation of the distance frame, wherein each 

block in each tessellation is compressed separately; and 

selecting a tessellation includes selectine a tessellation from the tessellations of the 
image and the tessellations of the distance frame Vith a smallest estimated size. 

20 15. A method for decompressing an indexS;^ color image on a computer, the 

method comprising: 

decoding a probability value for a compressed coldr for a pixel; 
determining whether the probability value represent^he same color as a left neighbor 
color for a left neighbor of the pixel or an upper neighbor colo\for an upper neighbor of the 
25 pixel using a probability model; 

decoding an uncompressed color for the pixel; and 
updating the probability model. 



16. A method according to claim 15, wherein updating the mMel includes 
30 changing the probability value in the probability model regarding the rela^onship between 
the compressed color and the left neighbor color and the upper neighbor i 
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\17. A method according to claim 15, wherein determining whether the probabihty 
value repn^ents the same color includes using the probability value in the probability model 
regarding theo-elationship between the compressed color and the left neighbor color and the 
upper neighboncolor. 

18. A ni^hod according to claim 17, wherein using the probability value includes 
selecting one of a plurality of probability values regarding the relationship between the 
compressed color and tnfe left neighbor color and the upper neighbor color. 

19. A method according to claim 15, wherein decoding an uncompressed color 
includes selecting an index from a color palette according to whether the compressed color 
represents the same color as the iMt neighbor color or the upper neighbor color. 

20. A method according tc^claim 19, wherein selecting an index from a color 
palette includes decoding the selected ii^x when the compressed color is determined to be 
different from the left neighbor color and tn^ upper neighbor color. 

21 . A method according to claim 15\wherein using a probability model includes 
selecting the probability model from a probabilityVset, 

\ 

22. A computer-readable medium containing a program to compress an indexed 
color image on a computer, the program comprising: \ 

identification software to identify a pixel color for a^pixel; 

identification software to identify a left neighbor colokfor a left neighbor of the pixel; 

identification software to identify an upper neighbor color for an upper neighbor of 
the pixel; \ 

comparison software to compare the pixel color with the lefmeighbor color and the 
upper neighbor color; 

encoding software to encode the pixel color based on the compar^on using a 
probability model; and 

updating software to update the probability model. 
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V 23. A computer-readable medium containing a program according to claim 22, 
wherein the updating software includes changing software to change a probability value 
regardink the relationship between the pixel color and the left neighbor color and the upper 
neighbor c^lor. 

24. V\ computer-readable medium containing a program according to claim 22, 
wherein the encWing software includes selection software to select one of a plurality of 
probability valueSiin the probability model regarding the relationship between the pixel color 
and the left neighbor color and the upper neighbor color. 

25. A computer-readable medium containing a program according to claim 22, the 
program designed to stor\ the compressed indexed color image in a data structure in memory, 
the data structure including^ 

a color palette for the inmge; 

a background color of th^mage; and 

at least one compressed bloMc, the compressed block including a location for the 
block, dimensions for the block, andVt least one pixel compressed using a dynamic 
probability model. \ 

containing a program according to claim 22, the 
to select the probability model from a 

27. A computer-readable medium containmg a program to compress an indexed 
color image on a computer, the program comprising: \ 

detection software to detect a background color o^he image; 
selection software to select a part of the imiage that mcludes a color other than the 
background color; and \ 

compression software to compress the selected part of tne image. 

28. A computer-readable medium containing a program Recording to claim 27 
wherein the compression software includes: \ 




26. A computer-readable mediums 
program further comprising selection softwe 
probability set. 
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\ division software to divide the image into at least tv^o tessellations of blocks, each 
tesselianon of blocks including at least one block, wherein each block in each tessellation 
includes aVleast one pixel with a color other than the background color and each pixel in the 
image with \color other than the background color is included in exactly one block in each 
5 tessellation; \ 

estimation software to estimate a size for each tessellation, wherein each block in each 
tessellation is cormressed separately; 

selection software to select a tessellation with a smallest estimated size; and 
compression soft:ware to compress each block in the selected tessellation separately. 
10 \ 

29. A computerVeadable medium containing a program according to claim 28, 
wherein: \ 

the compression soflwarfe further includes: 

distance computingSsoftware to compute a distance frame between a first 
1 5 frame and a second frame of i^e image; 

division software to divide the distance frame into at least two tessellations of 
blocks, each tessellation of blocks including at least one block, wherein each block in 
each tessellation includes at least one^ixel with a color other than the background 
color and each pixel in the distance fram^ with a color other than the background 
20 color is included in exactly one block in each tessellation; and 

estimation software to estimate a size^or each tessellation of the distance 
frame, wherein each block in each tessellation rs compressed separately; and 
the selection software includes selection softwar^o select a tessellation from the 
tessellations of the image and the tessellations of the distance frame with a smallest estimated 
25 size. \ 

30. A computer-readable medium containing a program\ccording to claim 27, the 
program designed to store the compressed indexed color image includrng at least two frames 
in a data structure in memory, the data structure including: \ 

30 dimensions for the image; \ 

a color palette for the image; \ 
a background color of the image; \ 
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it least one compressed block, the compressed block including a location for the 
block, dimensions for the block, and at least one pixel compressed using a dynamic 
probability Viodel; and 

a frame marker indicating whether or not one of the frames is a distance frame. 

31. A ctomputer-readable medium containing a program to decompress an indexed 
color image on a corWjuter, the program comprising: 

decoding software to decode a probability value for a compressed color for a pixel; 

determination so^ware to determine whether the probability value represents the same 
color as a left neighbor coW for a left neighbor of the pixel or an upper neighbor color for an 
upper neighbor of the pixel using a probability model; 

decoding software to decode an uncompressed color for the pixel; and 

updating software to upda^ the probability model. 

32. A computer-readable medium containing a program according to claim 31, 
wherein the updating software includesVhanging software to change the probability value in 
the probability model regarding the relatimiship between the compressed color and the left 
neighbor color and the upper neighbor color 

33. A computer-readable medium containing a program according to claim 3 1 , 
wherein the determination software includes modeling software operable in accordance with 
the probability model to use the probability value m the probability model regarding the 
relationship between the compressed color and the l\ft neighbor color and the upper neighbor 
color. 

34. A computer-readable medium containing a Vogram according to claim 31, 
wherein the decoding software includes selection software to\select an index from a color 
palette according to whether the compressed color represents tni^ same color as the left 
neighbor color or the upper neighbor color. 

35. A computer-readable medium containing a program a^ording to claim 34, 
wherein the selection software includes decoding software to decode tfte selected index when 
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th\compressed color is determined to be different from the left neighbor color and the upper 
neienbor color. 
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3^. An apparatus comprising: 
a (Computer including a processor and a memory; 
an iMexed color image loaded in the memory of the computer; 
a colo\ palette specifying colors in the image; 

a probaoility model predicting a probabihty value of a color of a pixel given a color of 
a left neighbor on^he pixel and a color of an upper neighbor of the pixel; 

an update mWlule designed to update the probability value in the probability model 
given the color of the\ixel, the color of the left neighbor of the pixel, and the color of the 
upper neighbor of the pi\el; and 

an compressor designed to compress the color of the pixel using the color palette. 



15 37. An apparatus accc^rding to claim 36, wherein: 

the image includes a first f^ne and a second frame; and 
the apparatus fixrther comprises a distance frame generator for generating a distance 
frame between the first and second frani^s of the image. 

20 38. An apparatus according to claina 36, wherein: 

the image includes a background color; aKd 
the apparatus fiirther comprising a block lo5'&tor for locating a block in the image, the 
block including at least one pixel with a color other tlW the background color. 

25 39. An apparatus according to claim 36 the apparatus fiirther comprising a size 

estimator designed to estimate the size of the compressed ima^^e using a division of the 
image. 



40. An apparatus according to claim 39, the apparatus fiiiroer comprising selection 
30 means to select a division of the image based on the estimated size of a^lurality of divisions 
of the image. 
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41. An apparatus according to claim 40, wherein the selection means is further 
designed to select the division of the image based on the estimated size of the plurality of 
divisions of the image and the estimated size of a plurality of divisions of a distance frame 
between a fim frame and a second frame of the image. 

42. AnV^pparatus according to claim 36, the apparatus further comprising 
decompression meaA§ for decompressing a compressed image compressed on the computer. 

43. An apparatus according to claim 42, wherein: 
10 the decompression means are operable on a second computer; and 

the apparatus further Opmprises transmission means for transmitting the compressed 
image from the computer to thessecond computer. 

44. An apparatus accordmg to claim 36, the apparatus fiirther comprising selection 
15 means to select the probability model fipm a probability set including a plurality of 

probability models. 

45. A memory for storing a comprised image file, comprising: 
a data structure stored in said memory, sm^ data structure including: 

20 dimensions for the image; 

a color palette for the image; 
a background color of the image; and 

at least one compressed block, the compressed bloc^ including a location for the 
block, dimensions for the block, and at least one pixel compressed using a dynamic 
25 probability model. 
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46. A memory according to claim 45, wherein: 
the image includes at least two frames; and 

the data structure further includes a frame marker indicating whe^^er or not one of the 
frames is a distance frame. 
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